Inducible Alpha-Synuclein Expression Affects Human Neural Stem Cells' Behavior.
Converging evidence suggest that levels of alpha-synuclein (aSyn) expression play a critical role in Parkinson's disease (PD). Several mutations of the SNCA gene, encoding for aSyn have been associated to either the familial or the sporadic forms of PD. Nonetheless, the mechanism underlying wild-type aSyn-mediated neurotoxicity in neuronal cells as well as its specific driving role in PD pathogenesis has yet to be fully clarified. In this view, the development of proper in vitro cellular systems is a crucial step. In this study, we present a novel human Tet-on human neural stem cell (hNSC) line, in which aSyn timing and level of expression can be tightly experimentally tuned. Induction of aSyn in self-renewing hNSCs leads to progressive formation of aSyn aggregates and impairs their proliferation and cell survival. Furthermore, aSyn induction during the neuronal differentiation process results in reduced neuronal differentiation and increased number of astrocytes and undifferentiated cells in culture. Finally, acute aSyn induction in hNSC-derived dopaminergic neuronal cultures results in cell toxicity. This novel conditional in vitro cell model system may be a valuable tool for dissecting of aSyn pathogenic effects in hNSCs and neurons and in developing new potential therapeutic strategies.